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The present invention relates to a catheter for the 
5 treatment of a prostate gland, and more specifically to 
a catheter that isolates the prostatic urethra from the 
rmsmbranous urethra and the bladder so that fluid may be 
transported into the prostatic ducts without 
compromising the openings to the prostatic ducts. 

10 

Many techniques exist for delivering drugs or other 
medicaments to body tissue. These techniques include 
oral administration; injection directly into body 

IS- tissue , ,;u 0 throng} itrarm ula inj« 

topical or transcutaneous administration where she dreg 
ie pas ^ v« so to ass across, 

the skin or other surface tissue; and intravenous 
administration, which involves introducing a selected 

20 drug directly into the blood stream. 

Except for topical or transcutaneous 
administration , the above drug delivery systems tend to 
be systemic. In other words, administration of. the drug 
is delivered throughout the body by the blood stream, 

25 Transcutaneous drug delivery systems deliver a drug 

locally to a selected area, and are limited to external 
eppi i cation oi a drug through the patient's skin or 
other surface tissue. Thus, the above described drug 
; - g< rn rally 3 t PP-toj at tor the 

treated by the general systemic administration of a 

at as . tated 
^ s ; - - r. ^ „ - tc iel.ver < .,lcrrn.ster 

35 a drug .locally to a selected portion of internal body 
tissue, without appreciably affecting the surrounding 
tissue. One example is the prostate gland, which is 
subject r- u ^ such as Mcr-^Tr benign 

prostatic hyperplasia, and prostate cancer. The urethra 
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allows relatively easy access to the prostate from 
outside the patient by means of a catheter. 

The urethra includes the prostatic urethra and the 
membranous urethra. Ail of the major ducts of the 
5 prostate gland open on the surface or the prostatic 
urethra. These ducts extend into the prostate and 
branch into ductules (smaller ducts) and eventually end 
in acini (rounded sacs) - The outside of the prostate 
gland is surrounded by a tough fibrous capsule that 

10 serves as a substantial physical barrier between the 
spongy prostatic tissue and the rest of the peritoneal 
environment. By using an appropriately designed 
catheter that is introduced through the urethra,, it is 
possible to access the prostate via the prostatic ducts 

15 that extend deep into the gland. 

Two previous p&ti&nts have disclosed catheters for 
delivering drugs to tissue to the prostate gland via the 
prostatic urethra and the prostatic ducts > United 

delivery balloon into the prostatic urethra and 
inflating the balloon with a drag in a fluid form.. The 
drug is pressurised so that it is caused to pass through 

2S the porous or perforated mejsbrane and transported into 
the prostatic ducts. 

There is a - - - at results from 

delivering the drug through this type of membra nous 
baiiooj Specif i \ sx rt i ~ d o int; 

30 - ^ t ~> no = - s 1 5i ? 

<eri s force 

against the wails of the prostatic urethra. This force 
35 compresses the prostatic: tissue and causes the ducts to 
restrict and block the flow of the drug into the 
prostate gland. As a result, the drug typically does 
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of s balloon in the prostatic urethra also mesne that 
there is no membrane interface between the drag and 
prostate gland to restrict the flow of the drug into the 
prostatic ducts. 
S The x 5 _s f | to the 

prostatic urethra in the gap termed between the 
occlusion balloons . The fluid can then be pressurised 
so that it mil transport through the prostatic ducts . 
Unlike current designs, the present invention allows tor 

10 a , k mres < ne pre su 

for the occlusion balloons and the other pressure is for 
drug delivery. The ability to control the two pressures 
independently allows the operator to apply a higher 
pressure to the occlusion balloons than the pressure fox 

IS the drug delivery. Thus, the operator can maximize the 
drug delivery pressure without having to be concerned 
that a significant amount of the drug can leak around 
the occlusion balloon and into the bladder or membranous 
urethra , 

SO There is further advantage in the present invention 

in that a drug in a fluid form or a diagnostic fluid can 
be more evenly distributed throughout the prostate 
gland. Additionally, the drug or diagnostic fluid can 
be d liv i guieker ts rebj resulting m a shorten 

25 administrative time. The shorter administration time 
will also result in reduced medical expenses. 

Ikxi additional advantage of the present invention is 
S3 it a croc 

i-ea 3 The 

30 result is that a much higher percentage of the delivered 
fluid is transported into the prostate gland. 
Therefore, the fluid is conserved and waste is kept to a 
minimum . 

e pre rsvsnt g es a 

3 S oaths 3 j j 

lumen, a plurality of inflation lumens, and a delivery 
lumen A positioning bailee;- is operabs.y corseted co 



not distribute evenly throughout the duets, nor 
^ 5 " i ' i the 

The eocene impediment is the porous membraise 
through -which the drug solution must pass before it. 
enters the prostatic ducts. Such at imped? sard slows 
the flow of the drug solution and results in additional 
inefficiency. 

Slowing the flow of the drug solution results in 
longer delivery times and taost likely lower levels of 
drug in the prostate gland. Additionally, a longer 
administration period requires additional time from the 
medical personnel. fhi& expense is passed on to the 
patient, thereby increasing the cost of treatment. 

Therefore, there is a need for a catheter that, is 
capable of delivering drugs' and diagnostic fluids to the 
prostate gland via. the prostatic urethra and prostatic 

through the prostatic ducts by exerting pressure against 
the wails of the prostatic urethra. 



The pi 

treating the prostate gland which isolates the prostatic 
urethra from the membranous urethra and the bladder so 
that fluid may be transported into the prostatic ducts 
without :>T;ipromis ow ths t pen on -© co 

prostatic ducts and without substantial leakage of the 

lis s .u^fat'Us t is same 

length at v. ho prostyle urethra I is, 10 ball son 
exerts pressure against a significant portion of the 
prostatic urethra to cause a restriction of a 
significant portion of the prostatic ducts. The absence 
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the distal end of the catheter and an inflation lumen, is 
capable o 1 „ 1 erne or of 

A proximal occlusion balloon is operable connected 
to the catherr> ac sr -icic .c*r, „r ^ , C i of 
passing fluid to the interior of the proximal occlusion 
balloon. A distal occlusion balloon is situated between 
the positioning balloon and the proximal occlusion 
balloon and operabiy connected to the catheter, A. 
delivery luster, is capable cf delivering a fluid to the 
interior of the distal occlusion balloon. 

Additionally, the distal occlusion balloon is 
capable of isolating substantially ail of the prostatic 
urethra frost substantially all of the membranous, urethra 
and the proximal occlusion balloon is capable of 
providing minimal leakage cf fluid in the bladder. A 
delivery lumen is capable of passing fluid to the gap 
between the distal and proximal occlusion balloons. 
Pressurising the fluid in the gap will cause it to be 

:ts , 

in one preferred embodiment of the present 
invsntioii, the proximal occlusion balloon and the distal 
occlusion balloon are separated by approximately 3 
centimeters to approximately 6 centimeters. 

The distance between the proximal and distal 
occlusion balloons is adjustable in an alternative 
preferred embodiment of the present invention. In the 
adjust ar t - - and 

second parts wherein the distal occlusion balloon is 
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One preferred embodiment of the present invention 
also comprises syringe- type pumps in fluid communication 
with the delivery lumens for injecting fluid into the 



s 

gap between the proximal and distal occlusion balloons 
and pressurising the fluid so that it is forced to 
transport into the prostatic ducts. 

Still further embodiments? comprise > v 
S iontophoresis, and/or electroporation capabilities to 
assist e <- o c t „ a t tV r v -tp 10 

ducts and into the prostatic tissue. A still further 
embodiment comprises a heating element positioned 
between the first and second occlusion balloons to heat 

10 the fluid and the prostatic tissue as it transports from 
the prostatic urethra into the prostatic ducts. 

S'hese and other advantages and features, which 
charaoterixe the present invention, are pointed out with 
particularity in the claims annexed hereto and forming a 

IS further part hereto, $qz a better understanding of the 
invention, however, reference should be made to the 

detailed description, which describee a. preferred 
embodiment of the present invention. 

20 

Figure 1 is a view in partial cross -sect ion of the 
qathster of tM present invention located in the drag 
delivery position within the male urethra and bladder. 
2S Figure 2 is an enlarged cross -sectional view of the 

catheter of Figure 1. 

Figure 3 is a partial view in partial cross-section 
of o i •> ^ of a catheter according to 

the present invention., m which the posi cloning balloon 
30 and the distal occlusion balloon are combined into a 
unitar a 

•rr- <• - 

alternative embodiment or a catheter according to the 
present invention in which the catheter body is 
13 t. sb escaping. 

Figure 4& is a cross-sect ional. view along the 
longitudinal axis ox the catheter or Figure 4, taken 
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along Line 4A-4A. 

Figure 4E is a cross -sectional view along the 
longitudinal axis of soother air. -area tive eobodin>eol of -a 
rele:n.ny. ..us o. according to the present invent ton. 

5 Figure 5 is a part 

embodiment of a catheter according to the present 
invention that includes a coil-wired electrode. 

Figure 6 is a partial cross -section of the catheter 
of Figure 5 and further shows the coil-wired electrode 
10 connected to a power source and a patch-type electrode. 

Figure 7 is a partial view of an alternative 
embodiment of a catheter according to the present 
invention including first and second ring-type 
electrodes . 

15 Figure 8 is a partial cross -sectional view of the 

catheter or Figure 7 and further shows the first and 
second ring- type electrode connected to a power source. 

Figure 9 shows an alternative embodiment of a 
catheter according to the present invention further 
20 ^ > - t r an s c 

Figure 10 is a partial cross-sectional view of the 
catheter of Figure 9 arid further shows the transducer 
connected to a power source - 

Figure 11 is a partial cross -sectional view of an 
25 alternative embodiment or a catheter according to the 
present invention comprising a coil -type resistor 
connected to a power source . 

- v - v " < " V.ip.t.ign 
30 j on will be 

described in derail with reference uo the drawings, 

assemblies throughout the several views, Reference to 

v\ ■ r. the scope trie 

3S invention, which xs o: cuiy by tha scope of the 

claims attached hereto . 

The present invention comprises a catheter with twt 
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balloons for isolating a target area for treatment , The 

o-t 

area of the passageway thai: is isolated between aha 

5 fluid in ar pros ite an.-.; an L ea so geca;s ii 

the prostatic ducts regain constant : ally open, even when 
tire balloons are inflated, 

A catheter including two occlusion balloons is 
sis o < Patent 

10 Application Serial Nos. 07/705,731, filed on May 24, 
19S1 and 07/537,464 filed on August 23, 19.92, both of 
which are incorporated by reference for the purpose of 
providing teachings regarding catheters that incorporate 
a plurality of occlusion balloons. 

IS Referring now to Figures 1 and 2 which illustrate 

one preferred embodiment of a catheter according to the 
present invention, generally shown as 20, for isolating 
and treating a prostata gland. Catheter 20 has a 
catheter body 22 that includes a distal end 24 and a 

20 proximal end 26, Positioning balloon 28 is affixed to 
distal end 24 of catheter body 22 such that catheter 
body 22 passes through positioning balloon 28 and 
positioning balloon 28 is sealed to catheter body 22, 
Distal occlusion balloon 30 is affixed to catheter foody 

25 22 in a fashion similar to the method by which 

positioning L \ut 28 is affixed. Distal occlusion 
Mlioon 30 is positioned on catheter body 22 such that 
distal occlusion balloon 30 will sit in the neck 54 of 
tha bladder 4S when catheter 20 is located in its drug 

30 delivery position. Locating catheter 20 in the drug 

Proximal occlusion balloon 34 is affixed to 
catheter foody 22 in a manner similar to distal occlusion 
35 balloon 3 0 and posit ion log balloon 28. The distance 
between distal occlusion balloon 30 and proximal 
occlusion balloon 34 is approximately the earns length as 
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balloon 30 are spaced far enough apart so that the 
balloons 30 or 34 exert minimal pressure against the 
wall of the prostatic urethra 30. Thus, a minima}, 
number of prostatic duets are causae to collapse when 
:e&fck«tjfer 20 is in the drug delivery position, as 
described below. Preferably, one distance between 
distal occlusion balloon 30 and proximal occlusion 
balloon 34 is in the range from approximately 3 
centimeters to approximately 0 centimeters, In order to 
accommodate prostatic urethras 90 of different lengths, 
medical personnel may have several catheters 20 
available, each having different; distances between the 
distal occlusion balloon 3 0 and proximal occlusion 
balloon 34 . 

Preferably, positioning balloon 28 has a diameter 
in she t ■• v ■> s ► ts to 

approximately 4 centimeters when inflated. The most 
preferred diameter of positioning balloon 28 when 
inflated is 2,5 centimeters. Balloons 28, 30, and 34 
can be made from either elastic material or inelastic 
material. examples of suitable elastic materials 
include latex, polyarethane, or sir. icon. Examples of 
suitable inelastic materials include polyethylene, 
polycarbonate, or PET . However, the preferred material 
is polyarethane . 



11 a 



stai tip 60 of catheter body 22 to proximal end 20, 
described in more detail below, drainage lumen 38 
ains urine from the bladder 46 when the catheter 20 
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as. First inflation port 50 passes from first inflation 
5 lum n 4.0 to the interior of i si tviing balloon 28 s 5 
that positioning balloon 28 can be inflated by injecting 
a fluid, through first inflation lumen 40, 

1 from < xx . .of 

proximate proximal end 2£ of catheter body 22, past 

1 G p I N 1 on ha ' pc s t j * , j ; xs t s 

distal occlusion balloon 30. Second inflation port 52 
passes from second, inflation lumen 42 into the interior 
of distal occlusion balloon 30, Similarly, third 
inflation port 56 passes from second inflation lumen 42 

IS to the interior of proximal occlusion balloon 34. 
Therefore, distal occlusion balloon. 30 and proximal- 
occlusion balloon 34 can be inflated simultaneously by 
injecting a fluid into secood inflation lumen 42. One 

20 inflation lumen could be added to catheter body 22 so 
that distal occlusion balloon 30 and proximal occlusion 
balloon 34 could be independently inflated. 

Delivery h« o 3-4 extends £ro ( «. > 
proximal end 26 of catheter body 22 to a position 

25 proximate the gap between distal occlusion balloon 

and proximal occlusion balloon 34. Delivery ports 56 
pass from delivery lumen 44 to the outer surface 58 of 
catheter body 22. Catheter body 22 may define as many 
as - n sxre. 

30 Preferably, there are three or four delivery ports SS. 

recce from approximately I millimeter to approximately 2 
millimeters. The most preferred sire for the delivery 
ports is 1 millimeter. 
35 The procedure for using catheter 20 is as follows. 

Catheter 20 is inserted into the urethra 48 using 
lubrication, sterile techniques, and any other technique 
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that is commonly used to insert a Foley -type nrologieai 
catheter. Catheter SO is inserted into the urethra 48 
until positioning balloon 26 enters the bladder 4 6 and 
is preferably inserted while there is urine within the 
S bladder 46. Having urine within the bladder 46 is 

useful because the medical person who inserts catheter 
20 will know that positioning balloon 26 has entered the 
bladder 4 6 when urine is observed in drainages lumen 38 
or when urine can be aspirated through drainage, lumen 
10 38. 

Once positioning balloon 26 is inserted within the 
bladder 46 ,. fluid is injected through first inflation 
imm 40 until positioning balloon 28 is inflated, to a 
diametej oi ap oxiisately 

15 entim fluid 

is preferably used in order to present over inflation 
and bursting of positioning balloon 28. The fluid can 
be air, water, or saline, etc. However, the preferable 
fluid is sterile water, 

20 After positioning balloon 28 is inflated:, 

retrograde tension is applied to catheter 20 by pulling 
on t.he exposed portion of catheter body 22. This action 
seats positioning balloon 28 against the junction 53 
between the bladder 4 6 and the neck 54 of the bladder 

25 46. Retrograde tension is maintained by taping the 
exposed catheter body 22 to the patient's body. 
Catheter 2 0 is in the drug delivery position when 
positioning balloon 28 is seated against the junction S3 

v ^ ^ <. >. - 

30 to < very j t 

occlusion balloon 30 is positioned so that it is 
or oaril; located in ths blsddeu n ::• 54. However, a 
portion oi distal occlusion balloon 30 may be located 
within the p; t t c of the pros tat; rath = 

35 closest to the neck of the bladder. The reason is that 
substantially ail of the prostatic ducts open in the 
portion 89 of the prostatic urethra. Consequently, 



positioning iistal ceciusiox i.aL;n 30 in this mannas 

position. Additionally, proximal occlusion balloon 34 
5 i o . - within the niembransus urethra 36 and adjacent 
to, t l Ot - v rh- ] n urethra 

After catheter 20 Is located in the drug delivery 
position, distal occlusion balloon 30 and proximal 

10 occlusion balloon 34 are inflated by injecting a fluid 
into second inflation lumen 42. A predetermined, fixed 
volume of fluid is preferably used in order to prevent 
ovei inflation and rrrsrr ; < ma. proximal 

occlusion balloons 30 and 34. The fluid can be air., 

15 water, or saline, etc. However, the preferred fluid is 
sterile water. 

Drugs or diagnostic fluids may f>e delivered no the 
prostate gland 92 alter catheter 20 is in the drug 

20 occlusion balloon 3 0, and proximal occlusion balloon 34 
are inflated. Cine skilled in the art will realise that 
a pressure gauge and syringe can foe placed in fluid 
eotaittun.ieat.xon with delivery lumen 44 to deliver the drug 
to i e pros ttis >. r&i tn^ - any 

23 i > ^ ivry be user, ss > as a 

standard syringe, an adjustable syringe, or a syringe 
pump. However, an adjustable syringe is preferably 
used. Pal adjustable syringe is one that has threads or 
some other type of sell -locking mechanism. 

30 c - Laid i s 

pressurised, thereby transporting it into the ducts, 
ductules, and acini. The pressure on the fluid may 
range between from approximately 0.1 psi to 
approximately 10 pel. However, the preferable pressure 

35 it setwees .cot rimalelv 1 r t and ape, uoau p 
preferred rang f pi uv tv< r 

approximately 2 psi and approximately ~ psi. This 



o « causes the fluid to fill the prostatic ducts, 
ductules, and acini. 

Preferably, a constant pressure should be 
eves a peri ud of ~ 
5 approximately 0,25 hours to r •> f t\ 

preferred range of time is between approximately 0,25 
hours to .a c 2 hours, and the moss uref erred 

range is between approximately 0.2S hours and 
ap^re^irnately 0.5 hours. One skilled in the art will 
10 realize that the precise amount of time will vary 
depending on the drug or the diagnostic scent being 
employed . 

oLutaini i press ? rice of 

* a thei Uia a simple .Mr tration of a f >j 

IS volume of drug solution, will more likely result in 
homogeneous pros concentrations £f 

accurate drug dosing is not required,- a fixed volume of 

20 positive contrast agent is introduced into the prostate 
gland 92 . 

The preferable procedure for withdrawing catheter 
20 from the urethra 48 depends on whether toxic or 
caustic agents were delivered. For nontoxic drugs and 

25 diagnostic fluids such as antibiotics, anti- 
inflammatories,, positive contrast agents, etc. the 
pressure of the fluid is simply reduced to sere,, 
positioning and occlusion balloons 28, . 30, and 34 are 
deflated, and catheter 20 is removed from the urethra 

3 0 48. 

est. ic agents - i an 

alternative procedure for withdrawing catheter 20 is 
prat erred. Mora specifically, a slight negative 
pressure is applied to the fluid in order to recove the 
35 _xc.s~ drug urn diagnose f . x ; i 

urethra SO after the administration period is complete. 
The prostatic urethra 90 may then he flushed with a 
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saline solution. The saline solution is added and 
removed vis delivery lumen 44 in the same fashion the 

5 and 
34 are deflated and catheter 20 is removed. 

Figure 3 illustrates a first alternative embodiment 
in which a pear-shaped balloon 62 serves as a unitary 
posit 1 g i 5.1 o - v , 

10 specifically, pear-shaped balloon 62 has a narrow 

portion €4 for isolating the prostatic urethra SO and a 
wide portion £6 for locating catheter 20 in the drug 
delivery position. One skilled in the arc will realise 
that catheter body 22 taay have either a common inflation 

15 iuoen for both proximal occlusion balloon 34 and pear- 
shaped balloon 62, or have separate delivery lumens for 
these balloons 34 and 62, One skilled in the art will 
further realise that this alternative embodiment is used 
in a fashion similar to the embodiment described above, 

20 tn;> he? tlt« J eat ive 

embodiment comprises a telescoping catheter body 68 
comprised of a tubular portion or pare 70 and an 

e portion or pat i lis 

and extends the entire length of tubular portico; 70, 

25 Thus, extendible portion 72 slidably engages tubular 
portion ?0. Tubular portion 70 includes an inner 
surface 82 within which tubular portion 72 slides. 
In ; : v o> - - - : 3 una 

30 po^Cc? 12 It - e t ~ t inscribed 

above. Proximal occlusion balloon 34 is attached to 
tubular portion TO. 

- ^ * ' ' e - - o?e:\ 38 , 

first i;n„ac„o: on- - * n- - -~ s - v - v - , 

35 'second inflation lumen 42, and second inflation port 52, 
vxrst inn at i.ot luoen 3 < „ ds on a posit i r 
proximate proximal end 24 or extendable portion 72 to a 
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^ to firs 

inflation lumej -\ extend rom a posit i \ oximat* the 

port 52 passes frora second inflation lumen 42 to the 
interior of distal occlusion balloon 30 

In the prefs \ ott l Fig\ - y 

10 in a cross-- sectional view taken along the longitudinal 
axis, there is a slight gap 85 between the extendable 
portion 72 and the tubular portion 10, During delivery 
and transport., the fluid passes through the gap 85 to 
the prostatic urethra. Tubular portion 70 defines a 

IS third inflation lumen 78 that extends from the proximal 
end .94 to a position proximate proximal occlusion 
balloon 34. Third inflation port 80 extends from a 
third inflation lumen 78 to the interior of proximal 

29 IUj. alternative embodiment of the telescoping 
catheter is shown in cross-section in Figure 4B. In 
this embodiment, a groove 84 extends along inner surface 
82 of tubular portion 70. When extendable portion 72 is 
inserted within tubular portion 70, groove 84 and 

25 outside surface 86 of extendable portion 72 form a 
delivery lumen. Delivery lumen 88 extends along the 
length of tubular portion 70 so that end 96 of groove 84 
©pens at the end of tubular portion 70. Thus, delivery 
b ts ^ is i i 

30 distal occlusion balloon 30 and proximal occlusion 

One skilled in the art will realize that gap 85 and 
g;c-e * :ohd he teg ; ^ - 1 ». v ;, „ very human 
lot extendable pc ~e skilled he 

35 art will further realise that the delivery lumen could 
be C <• <■ ■ ; •■ \ i the .u\.n portion " 

Use of this telescoping catheter is similar to the 
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difference is that the telescoping catheter allows the 
sedi =5, pen o st - a tetween t i 

occlusion* balloons 30 and 34 so that the distance 
5 between the occlusion balloons 30 and 34 matches the 
length of the particular patient's prostatic urethra 90. 

Before using the telescoping catheter, medical 
personnel will assess the length of the prostatic 
urethra 90 by measuring the size of the prostate gland. 
10 The size of the gland can be measured through currently 
ava ah) < li r* f -seta! exat 

transrectal ultrasound, CT scan, or MR I . Before 
inserting the catheter, the medical personnel should 
adjust the distance between the occlusion balloons to 
IS TTsateh the length of the prostatic urethra 90, Simple 
gradations on the exposed portion of the extendable 
portion 72 of the catheter body would allow the user to 
know the exact distance between the occlusion balloons 
30 and 34, 

30 Further alternative esu>odirsents utilize 

iontophoresis,- eieotroporatior,, and phonophorssis to 
assist the transportation of the fluid into the 
prostatic ducts. These non-pressure means of 
transportation also enhance drug penetration across the 

25 prostatic epithelium and into prostatic tissue. These 
methods may also increase cellular penetration of 
certain agar arc! - - q& 

WS&t etc. Thes icn-ps re means t) tie; 

30 possible. 

Referring now to Figures 5 and S, a catheter that 
s a coil- 1 , e act 

~ gai is 

ferried between dietr.l occlusion balloon 20 and psoxtTsal 
35 occlusion balloon 34. Referring to Figure 6, lead 100 
ra t . ^ • > < a o , . ^ t- coo 

attached to coil-wire electrode 100 and an opposite end 



r; 

attached to power supply 102, Patch-type return 
electrode 104 is also attached to power supply 102 and 
is rneurstable on a person's body. Alternatively, the 
return electrode can foe -scanted internally or on the 
5 catheter body 22 remote from electrode 98, 

In operation, catheter 20 is located in the drug 
delivery position as described above. Coil-wire 
electrode 98 will be located within, the prostatic 
urethra 90 when catheter 20 is in the drug-delivery 

10 position. Patch- type electrode 104 is then mounted on 
the patient's skin so that the prostate gland 92 is 
located between electrodes 38 and 104. Using the 
methods described above, drugs or diagnostic fluids are 
delivered c the prost 1 ra 90 and then. 

15 pressurized so that they cars be transported into the 
prostatic ducts. The electrodes 98 and 104 are then 
activated, which assists the transport . United States 
Patent Application Serial Nos, 07/705,731 filed on May 

20 07/957,209 tiled on October fey 1992 describe the use of 
iontophoresis in conjunction with catheters in greater 
detail and axe incorporated by reference. 

Referring to Figures 7 and S, a catheter 20 which 
can be used for iontophoresis or eieotroporation has 

25 first and second, ring -type electrodes 100 and 108 which 
circumscribe cathetex body 22. First electrode 106 is 
pror irate, distal occlusion balloon 3 0 and second 
electrode 10 S is proximate proximal occlusion balloon 

3 0 te cx rod and. 108 

and are fed throag.c delivery lumen 44, The opposite 

i - r« sot.e power supply 

102. .A catheter 20 that includes electrodes 38 and 104 
for electroporation is usee in a similar fashion to a 

35 -catheter 20 that inciiides electrodes 106. and 108 for 

iontophoresis. The primary difference is that the there 
is not a patch -type electrode 104 that mast be placed 
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1993 describes the use of eieetroporation in conjunction 
with catheters in more detail and is incorporated by 
5 reference. 

Referring to Figures 9 and 10.. a catheter 20 that 
utilises phonophoresis har : ; a tubular ultrasonic 
transdccer 112 that circumscribes catheter body 22 in 
the gap between distal occlusion balloon 30 and prossisaal 

10 ot 1 1 o > m 34, Referring to Figure 10, leads 100 
and 110 pass through delivery lumen 44 and have one end 
attached to ultrasonic transducer 112 and an opposite 
end attached to power supply 102, There is a slight gap 
between ultrasonic transducer 112 and catheter foody 22 

15 so that fluid can pass from delivery ports 56 into the 
prostatic urethra 90- A catheter 20 of the present 
invention that utilises phonophoresis is used in a 
fashion similar to that described above for 
eieetroporation.. thai ted States Patent .Application 

20 Serial Ho. 07/937,464 on August 28, 1992 describes the 
use of phonophoresis in conjunction with catheters in 
more detail and is incorporated by reference. 

Heating the prostatic tissue and the fluid as it is 
transported into the prostatic ducts and/or the 

2S prostatic tissue may also enhance efficiency of certain 
types of drugs, including oncolytics. Efficiency is 
improved by increasing tisane penetration and cellular 
i o* t v< > a i ochetej 

30 coil-wire resistor 114 that forms a heating element. 
Coil-wire resistor 114 circumscribes catheter body 22 
and is located between distal occlusion balloon 3 0 and 
p r ox i < : si on t • - 

Leads 100 and no pass through delivery lumen 44 

35 and have a first end that is attached to coil -wire 
*»~ ■> ~1< * a i v - a to t - a-"^ t-s 

supply 102, A prostatic catheter 20 that utilises 



heating is used in a fashion similar to that described 
above for electraporacion or phonophoresia , Ons skilled 
in the art will realise that an ultrasonic transducer 
can b& used in place of a coil -wire resistor to provide 
5 the renal energy r.hin the p 

* - a ;o - hoc i r 

conjunction with a specific embodiment thereof, it in 
evident that different alternatives, modifications, and 
variations will be apparent to those skilled in the art 
10 in. view of the foregoing description , Accordingly, the 
invention is not limited to these era&oditaerits or the use 
of elements having specific configurations and shapes as 
presented herein, 



20 
IS : 



apparatus tor treating a prostate gland or 
e &PP a r a t u s c osip r i sing; 

a v i :? a d i s t a 1 e nd an 

proximal end? 

means for delivering a fluid to the 
prostatic urethra; 

means for positioning at least a portion 
of the means for delivering fluid within 
the prostatic urethra relative to the 
patient ' a bladder ? 

means for i sols ting the prostatic urethra 
frosi t ra and the 

urinary bladder, therein, most of the 

urethra; and 

means • :rans| it the fluid into the 
prostatic ducts wherein substantially all 
of the prostatic ducts remain open during 
delivery. 



2 . The . t, vv-e- t ^ u for 

t > -s ^ 2 > p i or", locu v. rahlx 

25 connected to the catheter proximate the distal end, the 
positioning balloon being intertable into the bladder 
and inflatable within the bladder, wherein insertion 
into and inflation within the bladder enables the means 
for delivering fluid to be located within the prostatic 

30 urethra . 



positioning nairoon nns a aiameter in tee range or 
approximately 2 cm to approximately 4 em when inflated. 

35 

'I. The appa;:stus oii claim 1 « a- i v. >' - 

1 £ fro i ' 
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^ ths proximal end to & posit ion proximaos the 

positioning balloon., and further wherein the positioning 
balloon is in fluid communication with the inflation 
lumen . 

5 

isolating includes first and second occlusion balloons 
operably connected to the catheter, the first ana second 
occlusion balloon a being located on opposite sides of 
10 the prostatic urethra wherein at least a portion of the 
means for delivering fluid is within the prostatic 
urethra, thereby retaining substantially all of the 
fluid within the prostatic urethra for delivery to the 
pros oat is ducts. 



6, The apparatus of claim 5 wherein the proximal 
and distal occlusion balloons are separated by a 
distance of approximately 3 cm to approximately 6 cm, 

SO 7. The apparatus of claim 5 wherein the catheter 

comprises an inflation lumen extending from a position 
proxits&te the proximal end of the catheter, and further 
wherein the proximal occlusion balloon is in fluid 
communication with the inflation lumen and the dietst! 

25 o elusion balloon Is in fluid ro~m uu cation v. the 
inflation foall©6& : . 



s - S « rein I oathe 5 

defines a delivery lumen that extends from a position 
30 proximate the proximal end and the delivery lumen is in 
* 1 1 s " pros est euhrs whs the 

within the prostatic urethra, further wherein the means 
f > ie livening fluid e ae u r v lumen 



9. In «-u-nv c~ c" _ ^ ■> * ' j - a 

tm delivering fluid further comprises a syringe, in 
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5 each of the si least one apertures passing from the 
delivery lumen to the outer surface. 

11, s _£ > 
at least one apertures has a diameter in the range of 

10 approximately 0>5 turn Co approximately a mm, 

12, The apparatus of claim 5 wherein the distance 
separating the proximal and distal occlusion balloons is 
adjustable , 

15 

13, The apparatus of claim 12 wherein the catheter 
comprises first and second parts wherein the first 
occlusion balloon is operable connected to the first 
part and the second occlusion balloon is operable 

20 connected 1 he second part i first 
part is slidably connected to the second part so that 
i proxima ard distai occlusion 

balloons is adjustable. 

25 14. The apparatus of claim 13 wherein the first 

part defines a first inflation lumen extending from a 
posi - roximate i s; < and the proxima] 

occlusion balloon is in fluid ccmmurnlcaticn with the 
first fat I at Ion lumen, and further wherein the second 

30 part defines a second inflation lumen extending from a 
position proximate the proximal end and tins distal 
occlusion balloon is an fluid communication with the 
sect . _ 1 * v a 

35 S. The appa rates of c ■> - - ^e Lrs 

and second pares cooperate to define a gap between the 
first and second parts, wherein the gap forms a delivery 
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temen and the delivery lumen is in fluid communication 
with the prostatic urethra when the at least a portion 
of i o 1 t " - 

prostatic urethra, still farther wherein the means for 
5 delivering fluid comprises the delivery lumen. 

16. The apparatus or. claim 15 wherein the means 
for delivering fluid further comprises 3 syringe in 
fluid communication with "he delivery lumen, 

10 

17. The apparatus ef claim 13 wherein the first 
part has an. outer surface and the second part 1c hollow 
and has an inner surface., the first pari being siidabiy 
inserted into the second part, further wherein the 

IS inside surface of the second part defines a groove, 

still further wherein the groove unci the outer surface 
of the first part form a delivery lumen and the delivery 

20 delivering fluid is ou.u \ irethra, still 

further wherein the i&aans for delivering fluid comprises 
the delivery lumen, 

IS, The apparatus of claim 15 wherein the means 
25 for delivering fluid further comprises a syringe in 
fluid communication with t.he delivery lumen, 

IS. The apparatus of claim 13 wherein the first 
part defines a delivery lumen that extends from a 
30 position proximate the proximal end and the delivery 
lumen is in fluid communication with the prostatic 
urethra when the ac. .least a portion of the means for 
del j ng fluid is with <■ o tatic irethra 
. .wo - mc c 

35 the delivery lumen . 
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he s 01 3 

part defines a delivery lumen that extends from a 
vo proxies!:* she pre:-: i ma I end and the delivery 

lumen is ia fit comtr :at 

urethra when the at least a portion of the means for 
delivering fluid is within the prostatic urethra, 
further wherein the means for delivering fluid comprises 
the delivery lumen. 

21. The apparatus of claim 1 wherein the means for 
transporting comprises means for pressurising the fluid. 

22. The apparatus oi claim 21 wherein the means 
for pressurising comprises a syringe in fluid 
communication with the delivery lumen. 



23, dais U where!; the aseans 
for transporting further comprises phonophorasis means 
for providing ultrasonic pmvgy within, the prostatic 

SO urethra. 

24, The apparatus of claim 23 wherein the 
phonophoresis means comprises a transducer operahly 
connected to the catheter and located hetweeu the 

25 proximal and distal occlusion balloons. 

25, The apparatus of claim 21 wherein the means 
for transporting further comprises iontophoresis means 
for providing a voltage gradient across the prostate 

30 gland, 

26, The apparsr.as of claim 25 wherein the 
iontophoresis means comprises an electrode operably 
jonnected to t e a hetex an locat r.w - the 

35 proximal and distal occlusion foal loons. 
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27, The apparatus of claim 21 wherein the means 
for *t furtner - . . ^ the 

fluid ir; the r , u urethra. 



S wherein the «eu as 

for heating further heats the prostatic tissue. 

29. The apparatus of claim 27 wherein the means 
for heating comprises a rani stive heating element 
20 operably connected to the catheter and located between 
the proximal and distal occlusion balloons, 



30, The apparatus of claim 2? wherein the means 
for heating comprises an ultrasonic transducer operably 

25 connected to the catheter and located between the 
proximal and distal occlusion balloons, 

31. The apparatus of claim 1 wherein the catheter 

20 proximate the proximal end to a position proximate the 
distal end. 



32 , The apparatus of claim a wherein the means for 
positioning comprises an inflatab.] , > ' bail 

25 operably connected to the catheter proximate the distal 
end, the positioning balloon having a first portion that 
is insert able into the bladder and a second portion that 
is intertable into the neck of the bladder, wherein the 
positioning balloon is sised so that when inflated, the 

30 f poi c is seated at t - en tne c'iadd 

and the neck of the bladder and the second portion 

bladder, thereby preventing sub-scant iaU y all of the 
fluid from passing into the bladder, 

35 

33, The apparatus of claim 32 whereto the means 
for isolating includes an occlusion balloon operably 
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connected to the catheter, wherein the occlusion balloon 
is located on the opposite side of the prostate gland 
from the positioning balloon when the catheter is in the 
drug delivery position,, thereby isolating substantially 

5 ! ? 1 of 

the fluid. 



34, An. apparatus for delivering a fluid to a 
prostate gland of a patient, the apparatus comprising; 
10 al a catheter having distal and proximal 

ends, a drainage lumen, at least one 
inflation lumen, end a delivery lumen • 

b) a positioning balloon operabiy connected 
to the distal end of the catheter, 

IS wherein the at least one inflation lumen 

is capable of passing inflation fluid to 
the interior of the positioning balloon; 

c) a proximal occlusion balloon operahiy 
connected to the catheter wherein the at 

20 least one inflation lumen is capable of 

passing inflation fluid to the interior 
of the pro&imal occlusion balloon; ana 
8) a distal occlusion balloon situated 

between the positioning balloon and the 

25 proximal occlusion balloon and operably 

connected to the catheter wherein the at 
least one inflation lumen is capable of 
delivering inflation fluid to the 
interior of the distal occlusion balloon,, 

30 further wherein the proximal occlusion 

balloon is capable of isolating 
substantially all of the prostatic 
urethra from substantially all of the 
membranous urethra and the distal 

35 occlusion balloon is capable of 

preventing -tost „u, too fluid ^r?" r passing 
intc tot bladder stilJ f - I wherein 
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the delivery lumen is capable of passing 
fluid to the gap between the distal and 
proximal occlusion balloons, 

a catheter having distal and proximal 
ends, a drainage lumen , at least one 
inflation lumen, and a delivery lumen ; 

> L i operahly connected 

to the distal end of the catheter,, 
wherein the at least one inflation lumen 
is capable of passing inflation fluid to 
the interior of the positioning balloon; 
a proximal occlusion balloon operatoly 
connected to the catheter wherein the at 
least one inflation lumen is capable of 
passing inflation fluid to the interior 

between the positioning balloon and the 
eroxims cc i.on ba 

connected to the catheter so that the gap 
between the distal occlusion balloon ana 
the proximal occlusion balloon is in the 
range between approximately 3 centimeters 
to approximately 6 centimeters, wherein 
the at least one inflation lumen is 

' V t * to 

the interior of the distal occlusion 
balloon , further wherein the proximal 
^ c usi n bs loor L cas ah of isolating 
substantially ail of the prostatic 
: thra ii ■ suostat si y all 
""^ N is n-e; ta a: the Ustal 
occlusion balloon is capable of 
px % anting most tr ' - * - .a - - 
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into the bladder, still further wherein 
the delivery lumen is capable of passing 

5 e) a mechanism for injecting the fluid 

through the delivery lumen and for 
pressurising the fluid within the 
prostatic urethra, 

10 36, A method of delivering fluid to a prostata gland of 
a patient, the method comprising the steps olb. 

a) positioning a portion of a catheter 

within the prostatic urethra? the portion 
of the catheter within the prostatic 
IS urethra having a diameter lees than the 

iiamfetsr of the prostatic urethra; 
h) isolating the prostatic urethra from the 
membranous urethra and the urinary 
bladder? 

20 c) delivering fluid through the catheter to 

the membranous urethra, where! a most of 
the fluid is retained within the 
prostatic urethra; and 
d) pressurising the fluid in the prostatic 

25 urethra to transport the fluid into the 

prostate gland. 

37- The method of claim 36 wherein the catheter has a 
praxis ] n.d a distal end and positios ? bal 

the step of positioning the catheter comprises the steps 
of: 

a; inserting the distal end of the catheter 
through the membranous urethra and 
35 through the prostatic urethra until the 

positioning balloon is located with the 
urinary bladder; 
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b; 



inflating rbis positioning balloon; and 
applying retrograde tension to the 

fchac the p sitioning balloo> 
becomes seated against: the junction 
between aha urinary bladder and the neck 
of the urinary bladder. 



c; 



S 



38. the rsethod of claim 36 wherein the catheter further 
comprises first and second occlusion balloons, and 

10 ' > J U l i 

steps of inflating the first and second occlusion 
balloons - 

3.S, The reached of claim 38 further comprising the seep 
IS of adjusting the distance between the first and second 
occlusion balloons. 
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